








At left Is the Chandra X-ray Obser-
vatory image of Cassiopeia A, the

remnant debris from the explosion
of a massive statr.
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Above Is an image of Centaurus A,
the nearest luminous active galaxy,

lllustrating the power of a super-

massive black hole.

Instriimentation

The NuSTAR instrument’s unprecedented sensitivity results from Its ability

to focus high-energy X-rays. Previous telescopes operating in this energy
band have employed imaging technigues based o
NUSTAR uses two novel mirror modules to focus, or concentrate, X-rays

onto two imaging detectors.

n the pinhole camera.

Unlike visible light, X-rays only retlect off surfaces at glancing angles, as
a rock migiht skip off the surface of a lake. X-ray mirrors must therefore
be designed with the retlecting surfaces almost parallel to the incom-

Ing X-rays. The challenge for NusTA

more glancing with increasl

shells as thin as a mnhgernail

R's optics Is that the angles become

ng X-ray energy, requiring 133 hested mirror

coated with special X-ray retlective il

ms.

X-ray telescopes require long separations between the optics, which
focus the radiation, and the detectors. 1o 1Tt inside the low-cost Pega-

a

a

sus launch vehicle freguently used for launching SMEX-class missions,
NuSTAR employs a school-bus-length 10-meter mast that folds up In-
side @ 1-meter-tall canister. The mast will be deployed one week after

NuSTAR reaches oriort.

NuSTAR has two focal plane detector modules that act as the digrtal “Tlm’

on which the Image Is recorded.

Because high-energy X-rays are pen-

etrating, the detectors use a special material, Gadmium-Zinc-lelluride, to
stop them. A custom, very low-noise readout chip accurately measures
the interaction position as well as the energy of each X-ray.



